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3. (currently amended) A method of clamping fixed-point multipliers, comprising: 
providing a first operand in a first fixed-point format; 
providing a second operand in a second fixed-point foxmat; 

at least partially multiplying the first operand with the second operand to produce an 
operation result; 

detemiining whether the operation result will exceed a representable value; 

determining a clamping value based on the first fixed-point format of the first operand 
and the second fixed-point format of the second operazKi; fi»4 

substituting the operation result with the clamping value when it is determined that the 
operation result will exceed the representable value; 

innutrino th^ ^p^tion result into a muhinlexor: and 



wherein the multiplying and determining whether the operation result will exceed the 
representable value occur independently and substantially in parallel. 

4. (previously presented) A method of clamping fixed-point multipliers, comprising: 
providing a first and second input operand; 
determining a desired number of output bits; 

^ere any of the first and second input operands are positive, counting a number of 
leading logical zeros in the positive operands; 

where any of the first and second input operands are negative, counting a number of 
leading logical ones in the negative operands; 

summing the number of leading logical zeros of the positive operands with the number of 
leading logical ones in the negative operands; 

determining a clamping decision based on the summing to yield a simple clamp predictor 
representative of the clamping decision; 

computing a product of the first operand and the second operand such that the product 
has the desired number of output bits plus one additional bit; and 

logically ORing the simple clamp predictor with a most significant bit of the product. 
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5. (previously presented) The method of Claim 4, whexein the computing and 
determining the clamping decision to yield the simple clamp predictor occur independently and 
substantially in paralleU 

6. (currently amended) A method of processing multiplier data paths, comprising: 
performing at least a partial multiplication of a plurality of operands, each having a fixed- 
point format; 

determining v^ether the at least partial multiplication of the operands produces a product 
that will exceed a pre-determined limit based upon the fixed-point format of each of the 
operands; asd 



wliereia the performance and the determining occtir independently and substantially in 
parallel. 

7. (currently amended) A method of clamp detection, comprising; 

inputting a first and a second operand to both a multiplier and an overflow detection 

circuit; 

multiplying the first and second operands to generate a result not to exceed a pre- 
determined number of bits; 

determining an initial clamping predictor bit based upon the first operand and the second 
operand; wd 

logically ORing the initial clamping predictor bit and a most significant bit of the result 



to produce a final clamping predictor bit; 

innntting the re^nilt int/i a mnltinlfflcon and 

discontinuing the multiplying if the result exceeds the pre-determined number of bits: 
wherein the multiplying and determining occur independently and substantially in 



8. (previously presented) The method of Claim 7, wherein the first and second operands 
are in a fixed-point format. 




into a multiplexor: and 




:ermined limit: 



parallel. 
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9, (re-presented and currently amended) A method of damn detectton. coinofj|smg: 




circuit: 




and seco 




t not to exceed a pre- 



determined j^umher nf tyj^^; 

determining si\ initial damning nredictnr \f}t ^a,<;ed un on first operand and the secni]^ 
operand; and 

logically ORmp the initial damning nredic^ot bit and a most significant hi t of the result 
to produce g final clampiqg pred ictor hrf ; 

wherein the muhinlving and determining occ ur indeppi^entlv and yubatantiallv ii^ 
par g| [| ^elf and 

Th e mothod of Claim -?; wherein the most significant bit of the result is logically inverted 
prior to the logically ORing. 

10, (previously presOTted) A method of clamp detection, comprising: 

inputting a first and a second operand to both a multiplier and an overflow detection 

circuit; 

multiplying the first and second operands to generate a result not to exceed a pre- 
determined number of bits; 

detemiining an initial clamping predictor bit based upon the first operand and the second 
operand; and 

logically ORing the initial clamping piedictor bit and a most significant bit of the result 
to produce a final clanq)ing predictor hit; 

wherein the multiplying and detemiining occur independently and substantially in 
parallel; 

wherein the first and second operands are in a fixed-point format; and 
wherein detennining the initial clamping predictor bit includes determining a number of 
logical zeros in each of the operands and summing the number of logical zeros to determine 
whether the sum exceeds a pre-detemiined number to determine the initial clamping predictor 
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1 1 . (previously presented) A method of clamp detection, comprising: 

inputting a first and a second operand to both a multiplier and an overflow detection 

circuit; 

multiplying the first and second operands to generate a result not to exceed a pre- 
determined number of bits; 

detennining an initial clamping predictor bit based upon the first operand and the second 
operand; and 

logically ORing the initial clamping predictor bit and a most significant bit of the result 
to produce a final clamping predictor bit; 

wherein the multiplying and determining occur independently and substantially in 



wherein the first and second operands are in a fixed-point format; and 

whwin determining the initial clamping predictor bit includes determining a number of 

logical ones in each of the operands and summing the number of logical ones to determine 

whether the sum exceeds a pre-determined number. 



parallel; 



1 037563V 1 



7 of 16 



PAGE 5/16 * RCVD AT 8/8/2005 7:07:50 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6129 * DNiS:2738300 * CSiD:414 223 5000 * DURATION (mm-ss):04-20 



08;o&/2005 18:09 FAX 414 223 5000 



ffHD-2 



0 008/018 



Application No. 09/65 1 . 1 59 RESPONSE AFTER FINAL 

12. (previously presented) A method of clamp detection, comprising: 

inputting a first and a second operand to both a multiplier and an overflow detection 

circuit; 

multiplying the first and second operands to generate a result not to exceed a pre- 
determined number of bits; 

detemiining an initial clamping predictor bit based upon the first operand and the second 
operand; and 

logically ORing the initial clamping predictor bit and a most significant bit of the result 
to produce a final clamping predictor bit; 

wherein the multiplying and detemiining occur independently and substantially in 
parallel; 

wherein the first and second operands are in a fixed-point format; and 
vdierein determining the initial clamping predictor bit further comprises, when one of the 
operands is negative and one of the operands is positive, determining a number of logical ones 
for the negative operand and a number of logical zeros for the positive operand and sununing the 
number of logical ones and the number of logical zeros to deteimine \\4iether the sum exceeds or 
is equal to a pre-determined value for clamping to occur. 

13. (currently amended) A multiplication overflow detection circuit, comprising: 
multiplication circuitry for at least partially mtdtiplying a first and a second operand; and 
overflow detection circuitry receiving the first and second operands that detects \*1iether a 

result of the multiplicatioii of the first and second operands exceed a maximum representable 
positive or negative value; 

wherein the mxiltiplication circuitry and the overflow detection circuitry operate 
independently and substantially in parallel; 

the result is input into a multiplexor: and 

thejmultiplving is discontinued if t he re5ailt exceeds t;he tnavimut^ f ^esentable Tx>sitive 
or negative value . 



1037563V1 8ofl6 



PAGE 6/16 * RCVD AT 8»5 7:07:50 PiW [Eastern Daylight Time] * SVR:USPTO-EFXRF<129 * DNIS:2738300 * CS1D:414 223 5000 * DURATION (mm-ss):04-20 



08;06/2005 18:10 FAX 414 223 5000 



WHD-2 



© 009/018 



Application No. 09/65 1 , 1 59 RESPONSE AFTER KiNAL 

14. (previously presented) The circuit of Claim 13, wherein the overflow detection 
circuitry utilizes a fixed-point format of the first and second operands to determine whether the 
result of the multiplication exceeds the maximum representable positive or negative value. 

1 5^ (currently amended) An overflow detection circuit, comprising: 

a first register for storing a first operand; 

a second register for storing a second operand; 

overflow detection circuitry for detecting an overflow of a multiplication of the first 
operand and the second operand and producing a clamp bit; 

a multiplier for at least pardally multiplying the first and second operands and generating 
a result not to exceed a pre-determined nimiber of bits; 

a clamp bit register for storing the clamp bit from the overflow detection circuitry; and 

a result register connected to the multiplier for storing the result of the multiplication of 
the first and second operands; 

wherein the overflow detection circuitry and the multiplier operate independently and 
substantially in parallel^ 

the result is innu ^ into a multinlexor: and 

the multiplying is discontinued if the re sult exceeds the pre-de|frmined number of hits. 
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16. (cuiraitly amended) An overflow detection circuit, comprising: 

a first register for storing a first operand; 

a second register for storing a second operand; 

overflow detection circuitry for detecting an overflow of a multiplication of the first 
operand and the second operand and producing a clamp bit; 

a multiplier for at least partially multiplying the first and second operands and generating 
a result not to exceed a pre-detennined number of bits; 

a clamp bit register for storing the clamp bit firom the overflow detection circuitry; and 

a result register coxmected to the multiplier for storing the result of the multiplication of 
the first and second operands; 

wherein the overflow detection circuitry and the multiplier operate independently and 
substantially in parallel, 



a result register input connected to the result register for receiving the result of the 
multiplication of the first and second operands; and 



wherein the multiplexer selects one of the clamp value register input and the result 
register input based upon a logical level of the clamp bit register in order to make the selected 
input the output of the multiplexer. 




is discontinued if the result exceeds the nre-determined number of bits. 



the overflow detection circuit further comprising: 
a multiplexer comprising: 

a clamp value input for receiving a clamp value to be output when clamping occurs; 
a clamp bit register input connected to the clamp bit register for receiving the clamp bit; 



an output; 
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17. (currently amended) An overflow detection circviit, comprising: 
a first register for storing a first operand; 

a second register for storing a second operand; 

overflow detection circuitry for detecting an overflow of a multiplication of the first 
operand and the second operand and producing a clamp bit: 

a multiplier for at least partially multiplying the first and second operands and generating 
a result not to exceed a pie-determined number of bits; 

a clamp bit register for storing the clamp bit fi:om the overflow detection circuitry; and 

a result register connected to the multiplier for storing the result of the multiplication of 
the first and second operands; 

wherein the overflow detection circuitry and the multiplier operate independently and 
substantially in parallel, 

wh e r e in the clamp bit input is logically ORed with a most significant bit of the resuh 
stored in the result register^ 

the result is innut into a r^j^ ltiplexor. and 

the Tniiltip?YiTit^ IS dificontim^^fj ifj^^ ;;esult exceeds the nre-dgtermined n^in^^ 9^ 

18. (previously presented) The overflow detection circuit of Claim 15, wherein at least 
one of the registers is a flip-flop. 

1 9. (previously presented) The overflow detection circuit of Claim 15, wherein the first 
aiKl second registers store the first and second operands in a fixed-point format. 

20. (previously presented) The method of Claim 7, ftirther comprising determining 
whether clamping occurs based upon a logical value of the final clamping predictor bit and 
selecting one of a pre-selected clamp value and the result of the multiplying. 
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